Site-specific DNA cleavage by vaccinia virus DNA topoisomerase I. Role of nucleotide sequence and DNA secondary structure.
Cleavage of linear duplex DNA by purified vaccinia virus DNA topoisomerase I occurs at a conserved sequence element (5'-C/T)CCTT decreases) in the incised DNA strand. Oligonucleotides spanning the high affinity cleavage site CCCTT at nucleotide 2457 in pUC19 DNA are cleaved efficiently in vitro, but only when hybridized to a complementary DNA molecule. As few as 6 nucleotides proximal to the cleavage site and 6 nucleotides downstream of the site are sufficient to support exclusive cleavage at the high affinity site (position +1). Single nucleotide substitutions within the consensus pentamer have deleterious effects on the equilibria of the topoisomerase binding and DNA cleavage reactions. The effects of base mismatch within the pentamer are more dramatic than are the effects of mutations that preserve base complementarity. Competition experiments indicate that topoisomerase binds preferentially to DNA sites containing the wild-type pentamer element. Single-stranded DNA containing the sequence CCCTT in the cleaved stand is a more effective competitor than is single-stranded DNA containing the complementary sequence in the noncleaved strand.